According to recent studies on the global power plant market, the installed capacity of solar power grew faster than that of any other power technology. Last generation nanostructured photovoltaic devices include dye sensitized (photoelectrochemical, quasi-solid, and solidstate) solar-cells and their hybrid and fully inorganic variants as extremely thin absorber (ETA) solar-cells. They appear to have a big light harvesting potential compared to planar thin film photovoltaic devices due to their "built-in" large surface area architecture involving an n-type semiconductor material covered by a light absorber (dye, organic or inorganic films) for collecting photons. After charge separation, electrons are collected by a photoanode for electricity generation. TiO2 and ZnO were agreed to be the most promising materials as wide band gap n-type semiconductors with a preference for ZnO due to its better electronic transport properties and its comparatively easy controllable growth as single-crystal nanowire arrays Better control of lightscattering and electronic transport through this n-type semiconductor is essential for improving the solar efficiency.Among numerous studied architectures, nanoparticles and nanowires are the most employed building-blocks because they either provide high surface areas (nanoparticles) or direct electron transport (nanowires). In direct comparison, single-crystal nanowire arrays offer shorter electron collection paths, thus avoiding charge recombination; but solar cells based on nanoparticles still have a higher solar efficiency due to their larger surface area. Hence, increasing the surface area of planar nanowire carpets by increasing the diameter and length of the individual nanowire has been proposed in many research reports to enhance the solar light harvesting. As a commonly acquired result, such an increase of the surface area in nanowire carpets leads to an augmentation of charge recombination being detrimental for solar cell efficiency. Therefore, future nanostructured solar-cell architectures need to improve multiple light-scattering while keeping reasonable surface areas with a short electron collection path; in other words, improving the solar light absorption and reducing the electron-hole recombination. To tackle this challenge we have recently developed urchin-like nanostructures by electrodeposition of ZnO nanowires onto surface activated polymer spheres. This structure showed a twofold improvement of light scattering compared to nanowire arrays. However, these nanostructures had a limited mechanical stability and their interspacing could not be varied which prohibited further optimized use in applications. In the present paper, we report on a novel architecture -based on a selfstabilized hollow urchin-like ZnO nanowire building-blocks using a novel low-costand scalable synthesis route which allows for controlled building-block interspace and tunable nanowire dimensions. We show that the light diffusion and absorption as well as solar cell efficiency can be elegantly controlled and enhanced by engineering the dimensions of such building-blocks.

